Abstract. We describe a new assay for measuring the acquisition phase of song learning in birds and compare it with the standard method of comparing a pupil's imitation to his tutor's song. Juvenile male and female white-crowned sparrows, Zonotrichia leucophrys, give call notes in response to playback of species-typical song. After 10-day periods of tape tutoring conducted in the first 50 days of life, subjects gave significantly more calls in response to tutor songs than to novel songs. An identical procedure conducted at a later age yielded a different result. Birds did not distinguish tutor from novel songs in winter, after the sensitive phase for song acquisition. Males gave significantly more calls to those tutor songs that they subsequently sang the next spring than to tutor songs they did not reproduce. Assuming that the call assay correlates with long-term storage of songs in females as it does in males, these results also indicate that the sensitive phase for song acquisition is shorter in females than in males of this species. 1997 The Association for the Study of Animal Behaviour
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The classical problem of distinguishing between what an organism knows and what it reveals in its behaviour is widespread in studies of song learning in birds. The experimental approach used to assess the effect of experience has a profound effect on the kind of inferences that can be drawn about what a song bird has actually committed to memory during the tutoring process.
Experimental demonstrations of vocal learning in song birds have used several techniques. For example, males reared by hand and tutored with specific acoustic models will sing accurate imitations of those models (Thorpe 1958; Marler & Tamura 1964) . There is generally a time lag, however, of several weeks (zebra finch, Taeniopygia guttata: Arnold 1975) to several months (swamp sparrow, Melospiza georgiana: Marler & Peters 1982a; white-crowned sparrow, Zonotrichia leucophrys: Nelson et al. 1995) between when songs are committed to memory and when production of imitations begins. The longer the delay until evidence of learning is obtained, the greater is the possibility of subjects forgetting what they learned earlier.
Another problem with using song imitations as a learning assay is that the recording of song output is often delayed until mature song has crystallized. We know that crystallized song provides only a partial learning assay because the repertoire shrinks considerably during the process of development. Early developmental stages of song production often and perhaps typically include more songs than are evident in the singing of a fully mature male (Marler & Peters 1981 , 1982b Nelson 1992; Nelson et al. 1995 Nelson et al. , 1996 . Also, some songs may be easier for the vocal apparatus to generate than others, in which case song production may not fully represent what has been memorized earlier. Finally, an imitation that is readily identifiable in early plastic song may be so modified by improvisation in later stages that it is no longer readily assignable to a particular tutor (e.g. red-winged blackbirds, Agelaius phoeniceus:
